Differential effect of insulin and elevated glucose level on adenosine handling in rat T lymphocytes.
Reduced proliferation potential is among other T cell functional defects long known feature of diabetes. However, the mechanism responsible for this impairment is still unknown. Our study was undertaken to investigate the effect of changes in glucose and insulin concentrations on adenosine metabolism, transport and receptor-mediated action in rat T lymphocytes. Presented results indicate that vulnerability of T cells to metabolic stress is determined by insulin but not by glucose concentration. However, glucose and insulin differentially affected the activities of adenosine metabolizing enzymes in resting and proliferating T cells. The Con A-induced proliferation of cultured T lymphocytes did not depended on expression level and functional state of nucleoside transporters. Inhibition of adenosine kinase (AK) with 5-iodotubercidin lowers the proliferation potential of T cells to the level observed for insulin-deprived cells. Moreover, insulin-deprived T lymphocytes but not cells cultured in the presence of insulin released significant quantities of adenosine. Under resting conditions, the cAMP level was fivefold higher in cells deprived of insulin comparing to cells cultured in the presence of insulin. Exposition of insulin-deprived T lymphocytes to specific antagonist (ZM241385) of A2a receptor but not to specific antagonist (Alloxazine) of A2b receptor suppressed cAMP elevation and completely restored the proliferation potential of T cells. Concluding, adenosine released by insulin-deprived T cells due to suppressed AK activity by acting on A2a receptors leads to increases in cAMP level and suppression of T cell proliferation. We assume that this mechanism may significantly contribute to immune impairment observed in diabetes.